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Abstract 
The objectives of this study were to determine the best DMA level to keep the quality 
of frozen sperm chickens in order to determine of freezing ability and the viability of 
spermatozoa in the female reproductive tract. Sperm was collected from 4 roosters offspring 
Bangkok chicken aged one years old. Sperm from 4 roosters was collected once a week and 
cryopreserved 24h in liquid nitrogen containers -196°C with Dimethylacetamide (DMA) 
concentration 3% (P1), 5% (P2), 10% (P3), 14% (P4), and 18% (P5). Frozen thawed sperm 
quality was observed after thawing at 4°C 60s. The results showed that freezing decreased 
motility, viability, and increase abnormalities. Different DMA concentration affected motility, 
viability, and abnormalities of frozen thawed sperm (P≤0.01). Motility (%) sperm after thawing 
P1, P2, P3, P4, P5 were 38,00±9.08, 46.00±8.94, 16.00±5.48, 8.00±2.24, and 1.00±2.74 
respectively. Viability (%) sperm after thawing P1, P2, P3, P4, P5 were 40.10±7.21, 
53.50±12.53, 22.00±4.43, 15.30±11.40, and 12.00±3.98 respectively. Abnormalities (%) 
sperm after thawing P1, P2, P3, P4, P5 were 60.40±7.40, 41.00±3.32, 67.20±4.09, 
68.20±8.58, and 71.00±11.64 respectively. It can be concluded that the best DMA 
concentration for chicken sperm cryopreserved was 5% (P2). 
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Introduction 
Chicken sperm has an unique 
characteristic, it is high concentration 
spermatozoa in a limit ejaculation volume. 
This characteristic could be processed into 
commercial product, for example frozen 
sperm.  Freezing sperm could damage the 
spermatozoa because of cold shock. 
Cryoprotectant agent (CPA) used to protect 
sperm from freezing damage. 
Dimethylacetamide (DMA) is the one of 
common CPA for chicken sperm 
cryopreservation that give the best result 
(Iskandar et al., 2005). DMA usually used in 
process to create a synthetic membrane like 
cellulose membrane (Pratomo, 2003). 
Acetate compound in DMA is effective to 
separate ions in the reverse osmose process 
(Ahmad, 2005).  
DMA was common CPA that used in 
chicken sperm cryopreservation but the level 
of usage was variative. Level DMA 6% was 
the favorite level in chicken sperm 
cryopreservation (Blesbois et al., 2005; 
Madeddu et al., 2010; Partyka et al., 2010). 
Different membrane characteristic of 
spermatozoa cause the difference of DMA 
level in cryopreservation. Chicken 
spermatozoa has a great permeability 
membrane compared with other 
spermatozoa in bird. It has low rigidity that 
affect the mobility cellular substances to 
diffuse cross the spermatozoa membrane 
(Blesbois et al., 2005).  
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Artificial Insemination (AI) could 
increase the amount of fertile eggs and 
reduce the usage of roosters because usage 
of minimum sperm can give same amount of 
fertile eggs compareed with natural mating, 
therefore the freezing sperm could be one of 
the alternative to support the AI. Fertile eggs 
could be affected by spermatozoa, it can 
survive in female reproductive tract and 
fertilize the ovum. DMA as CPA still give 
variative results and the tolerance of CPA 
should determine spesies by spesies (Sood 
et al., 2011), thus study of DMA levels in 
chicken sperm cryopreservation and how it 
survive in female reproductive tract is 
needed. 
 
Materials and Methods 
 
Animal 
Four roosters offspring Bangkok 
chicken aged one year old from traditional 
farm in Gunung Kidul Region, Yogyakarta for 
sperm donor used in this study. The roosters 
were housed in individual battery cages. The 
roosters received 100 g/d of commercial 
feed (AD2) diet. 
 
Semen cryopreservation and 
Insemination 
Pooled semen was collected once a 
week by the dorsal-abdominal massage. 
Single ejaculates were visually examined 
and transferred into a glass tube. Every 
freshly collected semen sample was 
evaluated using both macroscopic (volume, 
color, consistency, pH) and microscopic 
(spermatozoa concentration, motility, 
viability, and abnormality) criteria. Motility 
and morphology were also evaluated in 
frozen thawed samples. Semen samples 
were frozen in polycarbonate straws. Semen 
diluted with modification of BPSE extender 
into concentration 0.5.109 million per ml, 
mixed with 3% (P1), 5% (P2), 10% (P3), 
14% (P4), 18% (P5) of Dimethylacetamide 
(DMA, Germany) in final concentration, and 
equilibrated at 5°C for 60 min, respired into 
0.25 ml plastic straws and vitrification 10 cm 
above N2 fumes for 5 minutes and placed 
immediately in goblet and then plunged into 
an Liquid Nitrogen -196°C (Taylor and 
Wharton container capacity of 20L). Semen 
samples were thawed in a 4°C water bath for 
60s. 
 
Statistical Analysis 
The results of sperm quality after 
freezing process described as the mean ± 
SD and analyzed with one way anova. 
Signifcance was evaluated by Duncan’s 
Multiple Range Test (DMRT).  
 
Results 
The process of semen 
cryopreservation caused unfavorable 
changes in motility, viability and abnormality 
of spermatozoa (Picture 1). The percentage 
of motile cells before freezing decreased 
through freezing (P≤0.01) in P1, P2, P3, P4, 
and P5 from 85% to 38%, from 77% to 46%, 
from 70% to 16%, from 63% to 8%, and from 
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23% to 1% respectively. A great decrease 
started in P3, and the lowest motility was in 
P5, while the best motility after thawing 
shown in P2. After freezing-thawing, a 
decrease (P≤0.05) in viability P1, P2, P3,P4, 
and P5 from 75% to 40%, from 76% to 53%, 
from 61% to 22%, from 30% to 15%, and 
from 18% to 12% respectively. The 
increasing of abnormality after thawing 
(P≤0.01) in P1, P2, P3, P4, and P5 was 
noted from 18% to 60%, from 18% to 41%, 
25% to 67%, 64% to 68%, and 68% to 71% 
respectively. Difference DMA level affected 
the spermatozoa quality after thawing, then 
the freezing caused cold shock on 
spermatozoa. The addition of 3% DMA (P1) 
facilitated the spermatozoa to move in diluter 
but lacking in protecting sperm from freezing 
cold shock, this is the reason why the motility 
and viability were lower when compared with 
P2. Addition 10 to 18 %  DMA increased 
osmotic pressure of diluent, disturbing the 
balance of fluids in the sperm cell, thus 
caused the dead of spermatozoa.  
 
 
 
 
 
 
 
 
 
 
Picture 1 Showed the difference between P1, P2, P3, P4, and P5 expressed in motility, 
viability, and abnormality (P<0.01). 
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Discussion 
The freezing caused cold shock 
on spermatozoa. There was a drastic 
temperature changes during freezing 
process, therefore cryoprotectants used 
to protect sperm. However, adding the 
cryoprotectants caused higher osmotic 
pressure on the sperm diluter and would 
affect the balance between intracellular 
and extracellular fluid. P1 generated low 
concentrated diluter, while P3, P4, and P5 
resulting more concentrated diluter. P2 
gave the best results than other 
treatments. The addition 3% of DMA (P1) 
gave a low osmotic pressure but lack in 
protecting sperm from freezing cold 
shock, this is the reason why the motility 
and viability were lower when compared 
with P2. The difference density affected 
the osmotic pressure of the diluters. 
Sperm can only survive in certain osmotic 
pressure, 350 mOsmol/kg is the best 
osmolarity to keep the sperm viability 
(Tangpakdeewijit et al., 2015), so if there 
were a changes of osmotic pressure, it 
would interfere sperm metabolism and 
decreased the quality of sperm. DMA 
addition 6 to 9% gave the osmotic 
pressure 1143 to 1576 mOsmol/kg and 
12% gave osmotic pressure 2100 
mOsmol/kg (Sood et al., 2011). Fluid 
imbalance in sperm cells caused the cells 
to become dehydrated during freezing, 
finally caused the dead of spermatozoa. 
Dehydration increased in hyperosmotic 
environment because cellular substances 
diffuse out of the cells and disturb the 
metabolism process (Blesbois et al., 
2005). Decreasing of sperm quality in 
high osmotic pressure caused by different 
hydrostatic and effective area for bonding 
(Hidrogen+protein+end polar of 
phospolipid sperm membrane) decreased 
when cell sperm dehydrated (Sood et al., 
2011). 
 
Conclusion 
The concentration 5% of DMA 
cryoprotectant gave the excellent sperm 
quality after thawing.  
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